Rodent tuber (Typhonium flagelliforme Lodd.) is a plant from Araceae family. The plant has high medical potential as anti-cancer agent. The information regarding Indonesian rodent tuber's genetic diversity is not available yet. Genetic information is very important for the development of rodent tuber as medicinal plant. In this research, genetic diversity and genetic distance of three Indonesian rodent tuber's cultivars, from Bogor, Pekalongan, and Medan, were analyzed by using RAPD molecular markers. The data obtained was analyzed by NTsys software. Out of 16 primers used in the study, the 12 primers were found to be polymorphic. There were 83 bands of DNA obtained and 31 of them were polymorphic. Dendogram analysis of the three rodent tuber cultivars showed that these cultivars were clustered into two clusters. The first cluster consists of rodent tuber Bogor and Medan. The second cluster consists of rodent tuber Pekalongan. The coefficient of similarity ranged from 0.81 to 0.87. The highest coefficient of similarity was 0.87, which was detected between rodent tuber Pekalongan and Medan. The lowest coefficient of similarity was 0.81, which was detected between rodent tuber Bogor and Pekalongan. Among these three cultivars of rodent tuber, cultivar Bogor was exclusively different.
INTRODUCTION
Rodent tuber (Typhonium flagelliforme Lodd.) is a herbal plant from Araceae family (Surachman, 2009) . Several researches had shown the plant's activity towards cancer cells, such as breast cancer, ovarian cancer (Syahid & Kristina, 2009; Nurrochmad, 2011 ), leukemia (Mohan et al., 2011 , and lung cancer (Chan & Muhammad, 2005) . Phyto-chemical analysis showed that the plant contained alkaloid, steroid, flavonoid, glycoside (Surachman, 2009) , and cerebroside (Huang et al., 2004) .
Rodent tuber reproduce vegetatively through tuber separation, therefore the plant generally has low genetic diversity (Syahid & Kristina, 2007) . The information regarding Indonesian rodent tuber's genetic diversity is not available yet. Genetic information is very important for the development of Indonesian rodent tuber as medicinal plant.
Random Amplified Polymorphic DNA (RAPD) molecular markers are a type of polymerase chain reaction (PCR) based molecular markers (Fauza et al., 2007) . This molecular technique uses random oligonucleotide primers to amplify random regions in the genome. The polymorphism is shown by the presence or absence of DNA bands after separation by electrophoresis. These DNA bands act as dominant markers (Semagn et al., 2006) . RAPD markers had been used to detect diversity of plants, such as Vigna mungo (L.) Hepper et al. 1997) . This study aimed to analyze the genetic diversity of three Indonesian rodent tuber cultivars from Bogor, Pekalongan, and Medan by using RAPD molecular markers.
MATERIALS AND METHODS

Plant Materials
Three cultivars of rodent tubers were obtained from three different locations, which were Bogor (West Java Province), Pekalongan (Central Java Province), and Medan (North Sumatra Province). The plants were then kept in the greenhouse of Universitas Pelita Harapan.
DNA Isolation
The DNA was isolated from leaves of rodent tuber. One ml of CTAB buffer was added to 200 gram of rodent tuber leaves. The leaves were then homogenized by using mortar and pestle. Homogenized samples were incubated in 65 o C for 45 minutes by using waterbath. Chloroform isoamyl alcohol 500 μl (24:1) were then added to the samples. The samples were centrifuged for 1 minute at 13000 rpm, 700 ìl of the upper aqueous phases were moved to different tubes. NaOAc 70 μl and cold isopropanol 700 μl were then added to the samples. The samples then incubated for 30 minutes in -30 o C, followed by 10 minutes of centrifugation at 13000 rpm. The pellets obtained were washed with 500 μl ethanol 70% and ovendried. Resuspension were done in TE buffer 200 ìl. The DNA samples were further treated with 5 μl of RNAse and incubated at 37 o C for an hour. The concentration and purity of the DNA samples were determined by using electrophoresis in 1% agarose and spectrophotometry.
RAPD Analysis
The DNA samples were amplified using 16 decamer primers. The composition of PCR reaction used is shown in 
Data Analysis
DNA bands were scored for presence (score 1) and absence (score 0). The data were then analyzed with NTsys software. Similarity analysis was done by using DICE coefficient (Nei & Li, 1979) . Unweighted pair group method with arithmetic mean (UPGMA) was used in clustering analysis to construct dendogram.
RESULTS AND DISCUSSION
Indonesian rodent tubers from Bogor, Pekalongan and Medan were analyzed by using 16 RAPD primers (Table 2) . Among the primers used in this study, 12 out of 16 primers successfully showed polymorphism among Indonesian rodent tubers. Total DNA bands obtained in the study is 83 bands, 31 of them are polymorphic. Percentage of polymorphic bands obtained in this study was 37.3%. DNA band size obtained in this study ranging between 200 bp to 2500 bp. Percentage of polymorphic bands obtained in this study was lower in comparison to the previous study. These data showed that cultivar level diversity of Indonesian rodent tuber is lower than species level diversity of Indian Typhonium species.
The results in Fig. 1-Fig. 4 showed the DNA bands profile of Indonesian rodent tuber in 1% agarose after separation by electrophoresis. Among all of the RAPD primers used in the study, amplification using OPC-08 produced the most polymorphic bands, which are 5 polymorphic bands out of 6 DNA bands (Figure 2 ). OPE-03 (Figure 3 ) and OPE-15 (Figure 1) , on the other hand, both produced the fewest DNA bands, which are 0 polymorphic band out of 3 DNA bands. RAPD molecular markers successfully showed polymorphism among Indonesian rodent tubers used in this study. Aside from this study, RAPD molecular markers had also been used in several other studies to detect genetic diversity of plants, such as Vigna mungo (L.) Hepper (Arulbarachandran et al., 2010) dan Arachis hypogaea L. (Bhagwat et al. 1997) . DNA bands obtained from RAPD amplification reaction were scored and analyzed by using NTsys software. Similarity analysis with DICE coefficient showed the relationship between each pair of rodent tuber cultivar (Table 3 ). The highest similarity obtained was 87% between Pekalongan and Medan cultivars. The lowest similarity obtained was 81% obtained between Pekalongan and Bogor cultivars. This result showed that rodent tubers from Bogor and Pekalongan genetically differ more than rodent tubers from Bogor and Medan based on 16 RAPD primers, even though geographically Bogor and Pekalongan are closer. Dendogram of Indonesian rodent tubers were obtained from clustering analysis ( Figure  5 ). Cut off on genetic distance 0.85 produced two groups. The first group exclusively contained Bogor cultivar and the other contained Pekalongan and Medan cultivars. 
CONCLUSION
RAPD markers had been successfully used to show genetic diversity between three Indonesian rodent tuber cultivars. Additional information related to morphological traits of Indonesian rodent tuber would provide another input regarding Indonesian rodent tuber's genetic diversity.
